WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCX 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) InUmational Patent Classification ^ : 

C12N 15/31, A61K 31/70, C07K 14/295 // 
A61K 39/118 9 



A3 



(11) International Publication Number: WO 98A)2546 

(43) International Publication Date: 22 January 1998 (22.01.98) 



(21) International Application Number: PCT/CA97/005(X) 

(22) International Filing Date: 1 1 July 1997 (1 1.07.97) 



(30) Priority Data: 

60/021.607 



12 July 1996 (12.07.96) 



US 



(71) Applicant (for all designated States except US): UNIVERSITY 

OF MANITOBA [CA/CA]; Winnipeg, Manitoba R3E 0W3 
(CA). 

(72) Inventor; and 

(75) Inventor/Applicant (for US on/W: BRUNHAM. Robert C. 
" ' [CA/CA]r^Univcrsity of Manitoba. Dept. of Medical 
Microbiology. Room 543, 730 William Avenue, Winnipeg. 
Manitoba R3E 0W3 (CA). 

(74) Agent: STEWART. Michael. L; Sim & McBumey, 6th floor. 
330 University Avenue. Toronto. Ontario M5G 1R7 (US). 



(81) Designated States: AL, AM. AT. AU. AZ. BA. BB, BG. BR, 
BY, CA. CH. CN. CU. CZ, DE. DK, EE. ES, H. GB, GE, 
GH, HU. IL, IS. JP, KE. KG. KP. KR. KZ. LC. LK, LR. 
LS. LT, LU. LV. MD, MG, MK, MN, MW. MX, NO. NZ, 
PL, PT. RO. RU. SD, SE. SG» SI. SK. TJ. TM, TR, TT, 
UA, UG, US, UZ. VN. YU, ZW, ARIPO patent (GH. KE, 
LS. MW. SD. SZ. UG. ZW). Eurasian patent (AM. AZ, BY. 
KG, KZ. MD. RU, TJ, TM), European patent (AT. BE, CH. 
DE, DK. ES, H. FR. GB. GR. IE. IT. LU, MC, NL. PT, 
SE). OAPI patent (BF. BJ, CF. CG. CI, CM. GA. GN. ML. 
MR, NE, SN, TD. TG). 



Published 

IVith in ternational search report. _ ^ _ 

Before the expiration of the time limit for amending the claims 
and to be republished in the event of the receipt of amendments, 

(88) Date of publication of the international search report: 

26 February 1998 (26.02.98) 



(54) TiUe: DNA IMMUNIZATION AGAINST CHLAMYDIA INFECTION 
(57) Abstract 

Nucleic acid, including DNA. immuniiation to generate a protective immune response in a host, including »iumans. to a major outer 
membrane protein of a strain of Chlamydia, preferably contains a nucleotide sequence encoding a MOMP or a MONff fragment that 
generates antibodies that specifically react with MOMP and a promoter sequence opcrativcly coupled to the first nuc coude sequence for 
expression of the MOMP in the host. The non-irplicating vector may be formulated with a phaimaceutically-acccptable earner for in vivo 
administration to the host. 



Codes used to identify States party to the PCT on the 



FOR THE PURPOSES OF INFORMATION ONLY 

f«,nt pages of pamphlets publishing international applications under the PCT. 



AL Alb*ni* 

AM AmvenU 

AT Austria 

AU AiuutlU 

AZ Azcrtxaijan 

BA Boenii and Herzegovina 

BB Bartwdoa 

BC Belgium 

BF Buricina Pa»o 

BG Bulgaria 

BJ Benin 

BR Brazil 

BY Bclanii 

CA Canada 

CF Ccnnal African Republic 

CG Congo 

CH Switierland 

CI COie d'lvoire 

CM Cameroon 

CN China 

CU Cuba 

CZ Czech Republic 

DE Gcnnany 

DK Denmark 

EE Estonia 



£S 


Spain 


n 


Finland 


FR 


Fr«ce 


GA 


Gabon 


GB 


United Kingdom 


GE 


Georgia 


GH 


Ghana 


GN 


Guinea 


GR 


Greece 


HU 


Hungary 


IE 


Ireland 


IL 


Israel 


IS 


Iceland 


IT 


Italy 


JP 


Japan 


KE 


Kenya 


KG 


Kyrgyzstan 



KP 

KR 

KZ 

VC 

U 

LK 

LR 



Democraiic People's 
Republic of Korea 
Republic of Korea 
Kazakstan 
Saint Lucia 
Liechtenstein 
Sri Lanka 
Ubcria 



LS Lesotho 

LT Lithuania 

LuAcmbouig 

LV Latvia 

IVfC Monaco 

MD Republic of Moldova 

MG Madagucar 

MK The former YugosUv 

Republic of Macedonia 

ML Mali 

MN Mongolia 

MR Mauritania 

MW Malawi 
MX Meatco 
NE Niger 
NL Netherlands 
NO Noway 

New Zealand 
PL Poland 
pT Portugal 
RO Romsnta 
RU Russian Federation 
SD Sudan 
SE Sweden 
SG Singapore 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TC 


Togo 


TJ 


Tajikistaa 


TM 


Ttirkincnistan 


TR 


Ttokcy 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United Stales of America 


UZ 


Uzbekistan 


VN 


Viet Nam 


\U 


Yugoslavia 


zw 


Zimbabwe 



INTERNATIONAL SEARCH REPORT 



Inlema. .al Application No 

PCT/CA 97/00500 



Iprr'cTzVlVn ^A^^^^^^ C07K14/295 //A61K39/118 



According lo tntemal.onal Patent ClM.H.oation (IPC) or to both nationol cla..ifieation and IPC 



B. FIELDS SEARCHED 



Minimum documentation .e.rchad (cla«if.calion system lollowad by classification symbol.) 

IPC 6 C07K A61K 



Oocumentation saarched other than minimum 



documontation to the extent that such documents are included in the fieldm warched 



Elaotronic data baae 



con.ufted during the intemaUonal .earch {name of data baae and. where practical, search term* used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category *^ "CititiSnof "doBOm?nt^im"iR'dioaUon. where appropriate, of the relevant passages 



Relevant to claim No. 



EP 0 192 033 A (CHIRON CORPORATION) 27 
August 1986 

cited in the application 

see abstract and claims 

see page 7, line 33 - page 9, line 13 

see page 11, line 8-33 

see page 16, line 20 - page 18, line 22 

DONNELLY ET AL.: "Protective efficacy of^ 

intramuscular inriunization with naked DNA' 

ANNALS NEW YORK ACADEMY OF SCIENCES. 

vol. 772. 1995, 

pages 40-46. XP000576178 

cited in the application 

see Introduction, Potential Clinical Uses 

and Conclusion 

-/" 



1-33 



1-33 



Further documents are Hsted in the continuation of box C. 



HI 



Patent family members are listed in annex. 



** Spaotet categortet of odsd documents : 

•A* document defining the general state of the art which is not 
considered to be of particular relevance 
earlier document but published on or after the international 
filng date 

•L" document which may throw doubts on priority ciaim(s) or 
which is cited to sstablish the publication dale of another 
citation or other speoial reason (as specified) 

*0' documsnt referring to an oral disclosure, use, exhtjilion or 
other nwans 

'P* document published prior to the intematiortal filing date but 
later than the priority date claimed 



later document published after the international filing date 
or priortty date and not In conflict with the apphcaton but 
cited to understand the principle or theory underlying the 
inventton 

•X* document of particular relevance; the claimed irr*^**?" 
cannot be considered novel or cannot l>e considered to 
involve en inventive step when the document is taken alone 

•V document of particular relevance ; ths claimed invention 

cannot be considered to invoVe an invenbve "^ep when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person sKiHeo 
in the aft 

document member of the same patertt family 



Date of the actual completion of the international search 



12 December 1997 



Name and mailing ado/ass of the ISA 

European Patent Office. P.B. 581 8 Patentlaan 2 
NL-22aO HV Rijswtik 

Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Data of mailing of the intemalior\al search report 



f 6. 01 3S 



Authorized officer 



Mul ler-Thomalla, K 



Fctm PCT/ISA/illO I»^:ond »he«t} {July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



lntern« .lal Application No 

PCT/CA 97/00500 



C.(Conljnuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Cat«gory ' Citation of document, with indication, wh«re appropriate, of tho relevant pasaagea 



Rel«vant to claim No. 



LOWRIE D B ET AL: "Towards a ONA vaccine 

against tuberculosis" 

VACCINE, 

vol. 12, no. 16, 1994, 

pages 1537-1540, XPQO2026338 

cited in the application 

Introduction and page 1539, first column, 

last paragraph to second column, last 

paragraph 

LOPEZ-MACIA ET AL.: "Induction of 

Antibodies against Salmonella typhi OmpC 

Porin by naked DNA inmunization" 

ANNALS OF THE NEW YORK ACADEMY OF 

SCIENCES, 

vol. 772, 1995, 

pages 285-288, XPOO2O5O031 

see introduction and results and 

discussion 

ZHI QUAN XIANG: "Vaccination with a 

plasmid vector carrying the Rabies virus 

glycoprotein gene induces protective 

irrmunity against rabies virus" 

VIROLOGY, 

vol. 199, 1994, 

pages 132-140, XP0O2O50032 

see introduction and discussion 

XIANG ET AL.: "Manipulation of the Immune 
Response to a plasmid-encoded viral 
antigen by coinoculation with plasmids 
expressing cytokines* 
IMMUNITY, 

vol. 2, February 1995, 

pages 129-135. XPO0Q67O098 

cited in the application 

see summary, introduction and discussion 

YOU-XUN ZHANG ET AL: "Comparison of the 
major outer-membrane protein (MOHP) gene 
of mouse Pneumonitis (MOPN) and hamster 
SFPD strains of Chlamydia trachomatis with 
other Chlamydia strains" 
MOLECULAR BIOLOGY AND EVOLUTION, 
vol. 10, no. 6, 1 November 1993, 
pages 1327-1342, XP0OO561977 
cited in the application 
see the whole document 



1-33 



1-33 



1-33 



1-33 



1-33 



form PCT/iSA/2tO (eontinuadon o* socond snac*i (July (992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

Information on patenl family members 



Intern., .lal Application No 

PCT/CA 97/00500 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(3) 



Publication 
date 



EP 0192033 A 



27-08-86 



AT 
DE 
DE 



143414 
3650571 
3650571 



15-10-96 
31-10-96 
27-02-97 



Form PCT/lSA/210 (patent larnirv annei] (July I992J 



■■J 



